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Gamma-Ray Burst Coordinate Network (GCN) Circu-
lars

I am a co-author of 184 Gamma-Ray Burst Coordinate Network (GCN) Circulars (see
https://gcn.gsfc.nasa.gov/). These circulars are used for rapid distribution of re-
sults concerning GRBs that may affect imminent observations. They were an important
publication route for first-look results concerning in-progress GRBs detected by the HETE-2
mission. I have omitted listing these circulars here for the sake of brevity. A full listing may
be obtained using the following link, which is a TinyURL abbreviation of the URL describing
the required search at the NASA/ADS service: https://tinyurl.com/adsgcn.

Invited Conference Talks

[360] Inferring Morphology and Strength of Magnetic Fields From Proton Radiographs.
Omega Laser Facility Users Group Meeting. Rochester, NY, Apr. 2016.

[361] The Biermann Catastrophe in Numerical MHD. Astronum Conference. Avignon,
France, June 2015.

[362] Comments On Dave Higdon’s “Simulation-Aided Inference In Cosmology”. Statistical
Challenges in Modern Astronomy V. State College, PA, June 2011.

[363] Type Ia Supernovae: Models Meet Data. ICIS Workshop on Verification, Validation,
and Uncertainty Quantification. Park City, UT, Aug. 2011.

[364] Type Ia Supernovae: Models Meet Data. Chicagoland Computational Cosmology Work-
shop. Argonne National Laboratory, Lemont, IL, Dec. 2011.

[365] FLASH HEDP Co-Design Center: Application, Codes, and Exascale Requirements.
IESP Meeting. Maui, HI, Oct. 2010.

[366] HETE-WXM: Fenimorean GRB Localization On A Shoestring. Symposium in Honor
of Ed Fenimore. Los Alamos, NM, Sept. 2009.

[367] Predictive Science Methodologies. Flash Center Supernova Workshop. Chicago, IL,
Oct. 2007.

[368] Predictive Science Methodologies for Type Ia SN - Dark Energy Problem. Flash Center
Supernova Workshop. Chicago, IL, Sept. 2006.

Seminars and Colloquia

[369] The Delta Variant had Negligible Impact on COVID-19 Vaccine Effectiveness in the
USA. University of Chicago Department of Public Health Sciences Seminar. Chicago,
IL, Oct. 2021.

[370] A Behavioral Multispread Epidemic Model. LANS Seminar. Argonne National Labo-
ratory, Aug. 2020.
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[371] Recalibration of Probabilistic Forecasts. University of Chicago Center for Spatial Data
Science, Environmental Data Science Lunch Seminar. Chicago, IL, Jan. 2020.

[372] Deep Learning of Distributions. University of Iowa Department of Mathematics Col-
loquium. Iowa City, IA, Oct. 2019.

[373] Bayesian Parameter Estimation for Non-Linear Dynamical Systems. LANS Seminar.
Argonne National Laboratory, June 2019.

[374] Better Forecasting Through Information Theory. EVS Seminar. Argonne National
Laboratory, Feb. 2018.

[375] Re-Calibration of Probabilistic Forecasts. LANS Seminar. Argonne National Labora-
tory, Jan. 2018.

[376] Laser Plasma Selfies With Proton Beams. University of Chicago Astronomy Depart-
ment Tuesday Chalk Talk. Chicago, IL, May 2017.

[377] The Biermann Catastrophe in Numerical MHD. University of Chicago Computation
in Science Seminar. Chicago, IL, Feb. 2016.

[378] The Biermann Catastrophe of Numerical MHD. University of Chicago Astronomy
Department Tuesday Chalk Talk. Chicago, IL, Dec. 2015.

[379] Type Ia Supernovae: Models Meet Data. Seminar, University of Chicago Working
Group on Statistical Challenges in Operational Forecasting. Chicago, IL, May 2014.

[380] A Random Walk Through The Mathematics of High-Performance Computing. Uni-
versity of Chicago Computation Institute Seminar. Chicago, IL, Apr. 2014.

[381] Stellar Velocity Modes. Flash Center Astronomy Group Seminar. Chicago, IL, Oct.
2013.

[382] Fuzzy Functions: An Introduction To Gaussian Process Modeling Lecture 1. Flash
Center for Computational Science Lecture. Chicago, IL, Feb. 2009.

[383] Fuzzy Functions: An Introduction To Gaussian Process Modeling Lecture 2. Flash
Center for Computational Science Lecture. Chicago, IL, Feb. 2009.

[384] Fuzzy Functions: An Introduction To Gaussian Process Modeling Lecture 3. Flash
Center for Computational Science Lecture. Chicago, IL, Feb. 2009.

[385] Blowing Up Stars For Fun And Profit. Colloquium, University of Louisville Depart-
ment of Physics and Astronomy. Louisville, KY, Sept. 2007.

[386] Gaussian Process Modeling of Multi-Color Type Ia Light Curves. SNack Lunchtime
Talk, University of Chicago Department of Astronomy. Chicago, IL, May 2007.

[387] Evidence From HETE-2 For GRB Evolution With Redshift. Colloquium, Northwest-
ern University Department of Physics and Astronomy. Evanston, IL, Feb. 2004.

Contributed Conference Talks

[388] Deep Probabilistic Forecasting. Workshop: Scientific Machine Learning and Uncer-
tainty Quantification. University of Southern California, June 2018.
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[389] Distributional Deep Learning. Workshop: Advanced Statistical Methods Meet Ma-
chine Learning. Argonne National Laboratory, Sept. 2018.

[390] The Biermann Catastrophe in Numerical MHD. APS Division of Plasma Physics
Meeting. New Orleans, LA, Nov. 2014.

[391] Gaussian Process Supernova Spectra. Flash Center Supernova Workshop. Chicago,
IL, Oct. 2007.

[392] Gamma-Ray Burst Jet Profiles And Their Signatures. Gamma-Ray Bursts In The
Swift Era: Sixteenth Maryland Astrophysics Conference. Washington, DC, Nov. 2005.

[393] Likelihood Analysis of GRB Evolution With Redshift. Gamma-Ray Burst In The Af-
terglow Era, 4th Workshop. Rome, Italy, Oct. 2004.

[394] Evidence From HETE-2 For GRB Evolution With Redshift. Gamma-Ray Bursts: 30
Years Of Discovery: Gamma-Ray Burst Symposium. Santa Fe, NM, Sept. 2003.

[395] Astrometric Calibration and Estimate of the Systematic Error in WXM Localizations
Obtained by the Chicago Bayesian Method. Gamma-Ray Burst And Afterglow As-
tronomy 2001: A Workshop Celebrating the First Year of the HETE Mission. Woods
Hole, MA, Nov. 2001.

[396] Are the Four Gamma-Ray Bursts of 1996 October 27-29 Due to Repetition of a Single
Source? Fourth Huntsville Gamma Ray Burst Symposium. Huntsville, AL, Sept. 1997.

[397] Analysis of the Systematic Errors in the Positions of BATSE Catalog Bursts. Gamma
Ray Bursts, Third Huntsville Symposium. Huntsville, AL, Oct. 1995.

[398] Likelihood Methods and Classical Burster Repetition. High Velocity Neutron Stars and
Gamma Ray Bursts. La Jolla, CA, Mar. 1995.

[399] Evidence for Two Distinct Morphological Classes of Gamma-Ray Bursts. Gamma Ray
Bursts, Second Workshop. Huntsville, AL, Oct. 1993.

[400] Establishing the Existence of Harmonically-Spaced Lines in Gamma-Ray Burst Spec-
tra using Bayesian Inference. Compton Gamma-Ray Observatory Symposium. St.
Louis, MO, Oct. 1992.

[401] Line Strength Variations in Gamma-Ray Burst GB870303: Possible evidence of Neu-
tron Star Rotation. Conference on Gamma Ray Bursts. Huntsville, AL, Oct. 1991.

[402] Cyclotron Line Strength Variations in Gamma-Ray Burst GB870303: Possible Evi-
dence of Neutron Star Rotation. Los Alamos Workshop on Gamma-Ray Bursts. Taos,
NM, Aug. 1990.

Other Presentations

[403] Bayesianism, Uncertainty, Information, AI, and Predictability (And Earth System
Modeling). CELS Climate-MLAI Teach-in. Argonne National Laboratory, Dec. 2020.
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[404] A Bit Of Gamma-Ray Bursts. Guest lecture to teachers participating in NASA All-
Stars Multiwavelength Astronomy Curriculum Development program operated by the
Chicago Public Schools/University of Chicago Internet Project (CUIP). Chicago, IL,
Aug. 2012.

[405] A Bit Of Gamma-Ray Bursts. Guest lecture to teachers participating in NASA All-
Stars Multiwavelength Astronomy Curriculum Development program operated by the
Chicago Public Schools/University of Chicago Internet Project (CUIP). Chicago, IL,
July 2010.

[406] Gamma-Ray Bursts As Standard Candles. Guest Lecture for Graduate Course on
Special Topics at the University of Chicago Astronomy Department. Chicago, IL,
Feb. 2010.

[407] Gamma-Ray Bursts: Introduction and Overview. Guest Lecture for Graduate Course
on Special Topics at the University of Chicago Astronomy Department. Chicago, IL,
Feb. 2010.

[408] GRB Energy-Spectrum Correlations For Fun And Profit. Guest Lecture for Graduate
Course on Gamma-Ray Bursts at the University of Chicago Astronomy Department.
Chicago, IL, May 2006.

[409] GRB Missions, Instrumentation, and Data. Guest Lecture for Graduate Course on
Gamma-Ray Bursts at the University of Chicago Astronomy Department. Chicago,
IL, Mar. 2006.

[410] Gamma-Ray Bursts: The Cracking of a Cold Case. Adler Planetarium Public Lecture.
May 2005.

[411] A Bit of Gamma-Ray Bursts. Adler Planetarium Public Lecture. Sept. 2004.

Sponsor Reports

NSF Award AST-0909132, “Petascale Computing of Thermonuclear Supernova Explosions”:
Assisted with writing annual reports, 2010-2013
Assisted with writing final report, 2014

Proposal Review Panels

NSF Astrophysics Program, March 2011, reviews submitted remotely

NASA Swift Guest Investigator Program Cycle 3, October 2006, San Francisco, Ca

NASA Astrophysics Theory Program, October 1998, Washington, DC
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Leadership/Service

Technical White Papers

AI For Earth System Predictability (AI4ESP, 2021)

� White Paper: Probabilistic Machine Learning and Data Assimilation. V. Rao (ANL),
S. Madireddy (ANL), C. Graziani (ANL), P. Xue (Michigan Tech), R. Maulik (ANL)

� White Paper: Data-Driven Exploration of Climate Attractor Manifolds For Long-Term
Predictability. C. Graziani (ANL), R. Jacob (ANL), S. Madireddy (ANL), R. Maulik
(ANL), S. Habib (ANL), R. Matamala (ANL), J. Franke (University of Chicago), and
I. Foster (ANL)

AI For Science (AI4Science, 2021)

� White Paper: Predictive Turbulence Models (C. Graziani, R. Balakrishnan, A. Dubey,
S. Madireddy, and R. Maulik)

� White Paper: Origin of the Elements, with A. Dubey, B. Messner (ORNL), and S.
Couch (MSU)

� White Paper: Mastering Solution Chemistry (L. Soderholm, M. Servis, N. Srikanth, S.
Wild, R. Bollapragada, C. Graziani)

Referee Reports

I am the author of many referee reports for multiple peer-reviewed journals, including As-
trophysical Journal, Astronomy & Astrophysics, Monthly Notices of the Royal Astronomical
Society, Physics of Fluids, Frontiers in Molecular Biosciences, Journal of Plasma Physics,
Shock Waves, PLOS ONE, and others.

Leadership

Associate Director, Flash Center for Computational Science February-November 2013

Astronomy Group Leader, Flash Center for Computational Science 2012-2014

V&V/UQ Group Leader, Flash Exascale Codesign Center June 2010-January 2011

HETE Wide-Field X-Ray Monitor (WXM) imaging software lead 1994-2007
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Teaching

High-Energy Astrophysics
Dates: April-June 2016
University of Chicago Graduate course, co-taught with Angela Olinto and Vikram Dwarkadas

Introductory Statistics
Dates: June-July 2015
University of Chicago undergraduate core course

Student/Researcher Supervision

Supervisor, Marieme Ngom, ANL/MCS Postdoctoral researcher, June 2020-present

Mentor, Youngjun Lee, ANL/ASD Postdoctoral researcher, October 2021-present

Supervisor, Enakshi Saha, University of Chicago Statistics PhD student/ANL Givens Sum-
mer intern, May–August 2021

Supervisor, Nick Rittler, University of Chicago Statistics Masters student/ANL summer in-
ternship, May–August 2020, ANL pre-doctoral student, January-August 2021

Mentor, Alex Grannan, ANL/MCS Postdoctoral researcher, October 2018-December 2019

Supervisor, Andrew Pensoneault, University of Iowa Mathematics PhD student/ANL Givens
summer intern, June-August 2019

Conferences Co-Organized

IMSI Workshop on Verification, Validation, and Uncertainty Quantification Across Scien-
tific Disciplines, May 10-14 2021, University of Chicago (Virtual). https://www.imsi.ins
titute/activities/verification-validation-and-uncertainty-quantification-a
cross-disciplines/.

ICIS Workshop on Verification, Validation, and Uncertainty Quantification, August 6-13
2011, Park City, UT

Symposium in Honor of Don Lamb, October 28 2005, University of Chicago, Chicago, IL

75th Anniversary Astronomical Debate: The Distance Scale to Gamma Ray Bursts
22 April 1995, Baird Auditorium, Natural History Museum, The Smithsonian Institution,
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Washington, DC.

Software

FLASH Code

I collaborated within the Flash Center on the development of FLASH code units, including
the corrected Biermann Battery term, on the improved multipole gravity solver, on particle
distribution routines, and on electron entropy advection support in EOS and hydro units,
as well as on developing some physics unit tests.
I also developed proton radiography imaging code that is recommended as an analysis tool
alongside of FLASH. The code — PRaLine — is released through github, at https://github
.com/flash-center/PRaLine.

TAD

Together with Marieme Ngom, a postdoctoral researcher at MCS, I am developing the Tar-
geted Adaptive Design (TAD) code, a scalable, PyTorch/GPyTorch-based code for adap-
tive data-driven manufacture design. The code, which is open-source, is currently in early
development—it is the basis for a research article in preparation [3]. It is available at
https://github.com/mngom2/Targeted Adaptive Design.

Bayesian Vaccine Efficacy

I developed a python code for computing Bayesian estimates of vaccine efficacy, which was the
basis for the research reported in [106]. The code is publicly available in a github repository
at https://github.com/CarloGraziani/BayesVaccineEfficacy. I also used the same
code to produce comparisons of COVID-19 vaccine performance at the COVID-19 Vaccine
Efficacy Page at https://wordpress.cels.anl.gov/covid-vaccine-efficacy/. As of
11 October 2021, that website has received approximately 28,000 visits from 17,000 distinct
visitors, from IP addresses originating all over the world.

Computing Resource Awards

Co-Investigator
INCITE 2013 award: “Next-Generation Petascale Simulations of Type Ia Supernovae” (PI
Don Lamb).
105,000,000 core-hours, 75M on Mira and 30M on Intrepid at ANL
Co-wrote quarterly reports

Co-Investigator
INCITE 2013 award: “Transformative Simulation of Shock-Generated Magnetic Fields” (PI
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M Fatenejad).
40,000,000 core-hours, 20M on Mira and 20M on Intrepid at ANL

Co-Investigator
INCITE 2012 award: “Toward Exascale Computing of Type Ia and Ib,c Supernovae: V&V
of Current Models” (PI Don Lamb).
40,000,000 core-hours on Intrepid at ANL
Co-wrote quarterly reports

Co-Investigator
INCITE 2011 award: “Study of Buoyancy-Driven Turbulent Nuclear Burning and Validation
of Type Ia Supernova Models” (PI Don Lamb).
80,000,000 core-hours on Intrepid at ANL
Co-wrote quarterly reports

Co-Investigator
INCITE 2010 award: “Study of Buoyancy-Driven Turbulent Nuclear Burning and Validation
of Type Ia Supernova Models” (PI Don Lamb).
70,000,000 core-hours on Intrepid at ANL
Assisted with writing final report

Proposals and Awards

Awards

Co-Principal Investigator, NSF Award AST-1908551, “Collaborative Research: Extreme-
scale Ready High-order Methods for Astrophysical and Laboratory Turbulence,” $495,000
award from August 2019 to July 2022.

Principal Investigator, LDRD Award 2019-0030, “Probabilistic Forecasting of Extreme Weather
Using Deep Learning,” $600,000 award from October 2018 to September 2020.

Principal Investigator, LDRD Award 2019-0006, “Deep Learning for Posterior Density Em-
ulation and Sampling,” $192,000 award from October 2018 to September 2019.

Co-Principal Investigator, NSF Award AST-0909132, “Petascale Computing of Thermonu-
clear Supernova Explosions,” $2,242,341 award from July 2009 to June 2014 for scientific
computing activity at Flash Center.

Co-Investigator, NASA Applied Information Systems Research (AISR) Award NNX09AK60G,
“Quantified Uncertainty: Flexible Probabilistic Modeling of Dynamic Spectra and Other As-
tronomical Data,” $675,000 from July 2009 to June 2012.
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Other Proposals

Principal Investigator, ASCR Base Mathematics, Scalable Probabilistic Machine Learning
for Information-Preserving Dimensional Reduction. New Whitepaper, ANL/UC-Boulder
collaboration, 3 years, $1,663,000. Discouraged.

Principal Investigator, ASCR DE-FOA-0002493, Data-Intensive Scientific Machine Learn-
ing and Analysis, From Simulations and Observations to Forecasts: A Probabilistic Machine
Learning Approach. Pre-application, ANL/NYU-Courant collaboration. Discouraged.

Co-Investigator, ASCR DE-FOA-0002482, Integrated Computational and Data Infrastruc-
ture (ICDI) for Scientific Discovery. GWU/UMD/ANL collaboration, PI: E. Balaras (GWU).
3 years, $1,918,225. Declined.

Co-Investigator, DE-FOA-0002441, Scientific Discovery Through Advanced Computing: Part-
nerships in Basic Energy Sciences. Rare Events: Applications, Computation, and Theory [
REACT-SciDAC ]. Illinois/Clemson/Univ. of Minnesota/UPenn/MIT/ANL/PNNL collab-
oration. PI: Baron Peters (Illinois). 4 years, $1,500,000. Declined.

Principal Investigator, LDRD PRIME EGS 2021-0245. Probabilistic AI for Advanced Scien-
tific Manufacturing. MCS/AMD collaboration, 2 years, $200,000. Declined.

Co-Investigator, LDRD PRIME EGS 2022-0018 Targeted Adaptive Design for Advanced Sci-
entific Manufacturing. AMD/MCS collaboration, PI: S. Chaudhuri, 2 years, $250,000. De-
clined.

Co-Investigator, NSF/PHY-Plasma Physics, Probabilistic Forecasting of Solar Energetic Par-
ticle Impacts. University of Chicago/ANL collaboration, PI: Damiano Caprioli (UofC).
$2,209,200 for 36 months. Declined.

Principal Investigator, C3.ai DTI call, Using Viral RNA Test Data To Perform Epidemic
Surveillance.. Collaboration between ANL, UofI/NCSA, and University of Chicago. $403,616
for 12 months. Declined.

Principal Investigator, ASCR LAB-20-2319, Scientific Machine Learning for Modeling and
Simulations, Probabilistic Machine Learning of Subgrid Models. ANL collaboration. $800,000
for 24 months. Declined.

Co-Investigator, ASCR LAB 20-2321, Artificial Intelligence and Decision Support for Com-
plex Systems, Post Haste: Fast, Direct Posterior Emulation for Inverse Problems, Data
Assimilation, and Control. Pre-proposal, PI: Lawrence (LANL), ANL-LANL collaboration.
Discouraged.

Co-Investigator, ASCR LAB 20-2321, Artificial Intelligence and Decision Support for Com-
plex Systems, Deep-Learning Approach for the Forecast, Prevention, and Real-Time Miti-
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gation of Detrimental Network Cascades. Pre-proposal, PI: Nishikawa (NWU), NWU/ANL
collaboration. Discouraged.

Principal Investigator, HPC4EnergyInnovations pre-proposal in response to Project “US
Steel: Real time application of spectrometer cleanliness measurements to optimize through-
put of liquid steel at continuous casting machines,” ANL collaboration. No response.

Principal Investigator, LDRD PRIME/Advanced Computing 2020-0008, Modeling Turbu-
lence With Machine-Learned Stochastic Closures. Pre-proposal, MCS collaboration, $520,183
total for 2 years. Discouraged.

Co-Investigator, LDRD PRIME/Advanced Computing 2020-0025, Coupling FLASH and
MARS Codes to Mitigate Damage from High-Energy-Density Beams in the APS-U Diffraction-
Limited Storage Ring. Pre-proposal, PI J. Dooling, ASD/MCS/University of Chicago col-
laboration, $282,894 total for 2 years. Discouraged.

Principal Investigator, ASCR LAB 19-2122, Scientific Machine Learning and Uncertainty
Quantification Quantification of Uncertainty From Machine-Learned Sub-Grid Models. MCS
collaboration, $800,000 total for 2 years. Declined.

Co-Investigator, DOE/ASCR DE-FOA-0001900, MMICCS, Expanding the Boundaries of
Uncertainty-Quantified Simulation-Based Probabilistic Forecasting. PI R. Rosner (Univer-
sity of Chicago), collaboration between University of Chicago, NYU/Courant, Virginia Tech,
LSE, and ANL. $7,185,740 total for 4 years. Declined.
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